Abstract
Introduction
Pwo Karen is one of the six Karen languages spoken in Thailand. The other five are Sgaw, Pa-O, Kayan, Kayah, and Kayaw. Pwo Karen and Sgaw Karen are the two languages with the greatest number of speakers. Pwo Karen can further be subdivided into dialects on the basis of classical criteria such as their degree of lexical similarity (or mutual intelligibility) and geographic distribution. The three examples below provide a glimpse into cross-dialect differences which including the presence of some noncognate words and differences in consonants, vowels and tones between cognates. 'Sangkhla' refers to the dialect of Sangkhla District, Kanchanaburi Province, 'Omkoi' The present study focuses on the third of these dialects: Khangchai. It belongs to the Phrae Pwo Karen dialect of Pwo Karen, which is also known as North-eastern Pwo (Lewis 2009). The speakers of Pwo Karen in Phrae Province have been settled in this area for at least 150 years (National Archives of Thailand 1999). Pwo Karen speaking people outnumber those of the other non-Tai ethnicities, e.g. Hmong, Akha, Lisu, and Mlabri. Khangchai Village is one of fourteen Pwo Karen speaking villages (in two districts) and almost all the speakers are bilingual. They can speak Phrae Tai Yuan, with the exception of some elderly speakers who are passive bilinguals. The young generation can also speak Standard Thai very well, since they have been educated in school.
The factors which bring about language variation and change can be distinguished into two groups, internal and external. Internal factors deal with features of a language itself, for example, vowel shifting in English, whereas external factors usually deal with language contact and social factors, e.g. age, gender, social class, etc. Weinreich (1968: 3) explains that among the extra-linguistic factors which must be considered in a language contact situation, some are inherent in the bilingual speakers' relation to the languages they come into contact with. These include, for example, the speakers' facility of verbal expression in general and their ability to keep the two languages apart, their relative proficiency in each language and specialization in the use of each language by topic and interlocutor. In addition, there are certain features of bilingual groups such as size, demographic facts, and political relations.
Furthers, Thomason (2001:60) also concluded that the results of language contact can be classified into three types: contact-induced change, extreme language mixture, and language death. Contactinduced change is varied in the kind and degree of change by two predictors: social factors and linguistic factors. Social factors include intensity of contact, presence vs. absence of imperfect learning and speakers' attitude. Linguistic factors include universal markedness, the degree to which features are integrated into the linguistic system, and typological distance between source and recipient languages. The next type of result of language contact is extreme language mixture. This level leads to pidgins, creoles, and bilingual mixed languages.
The last type is language death. This occurs through attrition or the loss of linguistic material and grammatical replacement.
Many scholars have studied tonal variation and change in Southeast Asian languages (Akharawatthanakun 2002 and 2009 , Intajamornrak 2011 , L-Thongkum 1994 , Teeranon 2002 and found that acoustic characteristics of tones are influenced both by internal factors and by external factors. There are also generational differences in acoustic characteristics of vowels (Cox 1999 , Decker and Mackenzie 2000 , Jacewicz, Fox and Salmons 2011 The words for acoustical measurement of tones occur both in non-checked syllables 3 The Thai and English gloss for collecting the vocabulary was conducted by Prof. Dr. Theraphan L-Thongkum, the head of the "Karen Linguistics" project.
and checked syllables and also have voiceless aspirated stops as initial consonants. A wordlist for tones is shown below.
Tones
Non-checked syllables 4 The word khəŋ 45 'chopping board' is a loanword from Thai, but it has been used for a long time. The older speakers also use this word. Even though it is a loanword, it doesn't affect the tone shape since it is integrated in the native lexicon. The word thoŋ 33 The wordlist of Pwo Karen vowels and tones was recorded directly on to computer using Adobe Audition version 2. Fifteen female 5 informants were divided into three groups: those over 60 years old, those 35-50 years old, and those under 25 years old. The informants were asked to pronounce each test-word three times randomly for each list, with a three-to-five second break between each word. The total number of test tokens was 405 (9 words x 3 times x 15 informants) for vowel analysis, and 810 (18 words x 3 times x 15 informants) for tone analysis.
The formant frequencies were measured at every 10 millisecond interval between 25% -75% using Praat version 5.1.43. Then, the variation of each vowel within its space was plotted by vowel plot program 6 on a graph for each speaker.
The fundamental frequencies were measured at every 10% of normalized duration using Praat version 5.1.43. The measured fundamental frequencies in Hertz were converted into semitone values. The formula was semitones = 3.32 x 12 x Log (Hz to be translated / Hz reference level). This is to help minimize the variation among the pronunciation of the five female speakers in each group. 
Results

Vowels
The results show the vowel spaces of the nine monophthongs in Phrae Pwo, Karen namely /i e ɛ ɨ ǝ a u o ɔ/. The formant frequencies of the Phrae Pwo Karen vowels were divided into 3 groups, the over-60 group, the 35-50 group, and the under-25 group, as shown in Figures 1, 2 , and 3.
7 Figure 1 shows that the overall space of the nine monophthongs as spoken by five speakers of the over-60 group is similar. The front vowels /i e ɛ/ occur very close to each other, i.e., with only a little difference in the tongue height position or the first formant frequency (F1) especially for speakers 1, 2 and 4. The central vowel /ɨ ǝ/ and the back vowels /u o/ occur close to each other, whereas the vowels /a/ appears close to the vowel /ɔ/. Concerning the tongue height position, there are only two low vowels, which are /a/ and /ɔ/.
In terms of the tongue advancement or the second formant frequency (F2), there are front vowels /i e ɛ/, central vowels /ɨ ǝ a/, and back vowels /u o ɔ/. The front vowels occur quite separately from the central and back vowels. It also appears that the vowels /a/ and /ɔ/ occur close to each other, with only a little difference in the tongue advancement position. shows that the overall space of the nine monophthongs as spoken by five speakers of the 35-50 group seems to be different from that spoken by the over 60 group. Even though the front vowels /i e ɛ/ occur close to one another, it can be clearly seen in speakers 1, 3, and 4 that the vowel /ɛ/ moves downward separately from the vowels /i e/. This means that the difference of tongue height position or the first formant frequency (F1) is wider in these three speakers. The central vowels /ɨ ǝ/ occur close to each other separately from the vowel /a/. It is also noticeable that the back vowel /ɔ/ moves upward in the data from speakers 4 and 5. It can be said that these speakers move the tongue height position higher than the other speakers.
Considering the tongue advancement or the second formant frequency (F2), the tongue position of the vowels /a/ and /ɔ/ occurs separately from each in all of the speakers except for speaker 3. It clearly shows that for the vowel /ɔ/, the back of the tongue moves to a similar position as the vowels /u o/. It is noticeable that the vowels /a/ and /ɔ/ of speaker 3 occur close to each other, with only a little difference in the tongue advancement position which is similar to the over-60 group.
In Figure 3 , the overall space of the nine monophthongs as spoken by five speakers of the under-25 group looks similar to that spoken by the 35-50 group. Considering the front vowels, the vowel /ɛ/ moves downward, whereas the vowel /ɔ/ moves upward in the vowel area. The difference of the tongue height position of the vowels /i e ɛ/ is clearer, except for speaker 1. As for the vowel /ɔ/, the tongue moves to the higher position in all of the speakers.
In conclusion, the vowel /ɛ/ moves downward in speakers 3 and 5 of the over-60 group (see Figure 1) , in speakers 1, 2, and 4 of the 35-50 group (see Figure 2) , and in speakers 2, 3, 4, and 5 of the under-25 group (see Figure 3) . The vowel /ɔ/ moves upward in the vowel area as seen in Figure 2 in which the vowel /ɔ/ moves upward in speakers 1, 2, 4 and 5. In Figure  3 , the vowel /ɔ/ moves upward in all of the speakers. It looks as if the variation and change occur in Phrae Pwo Karen vowels as clearly seen in the 35-50 group and the under-25 group.
Tones
There are 4 tones in Phrae Pwo Karen, namely, the high tone, mid tone, low tone and falling tone with an allotone in the mid tone and falling tone. Phonetically, the high tone is high level and high rising [44 ~ 45] Figure 4 shows that in the over-60 group, in non-checked syllables, the high tone begins at a high pitch and stays level until the end. The mid tone starts at a mid pitch and also stays level until the end. The low tone starts at a mid/low 10 pitch and falls to a low pitch. The falling tone begins at a high pitch and then rises slightly before sharply falling to a low pitch.
In checked syllables, the mid tone starts at a mid/low pitch and stays level before falling slightly at 80% of the duration. The falling tone begins at a high pitch and then falls to a mid/low pitch.
For the 35-50 group as shown in Figure 5 , the acoustic characteristics of the 4 tones are similar to those of the over-60 group. In non-checked syllables, the high tone begins at a high pitch and rises slightly until the end. The mid tone starts at mid pitch and also stays level until the end.
The low tone starts at a mid pitch and falls sharply to a low pitch. The falling tone begins at a high pitch and then sharply falls to a low pitch at 50% of the duration. However, it is noticeable that the high tone behaves differently from that of the over-60 group.
Figure 5 Semitones of Phrae Pwo Karen tones as spoken by the 35-50 group
In checked syllables, the mid tone has a similar contour as in non-checked syllables. It starts at mid pitch and also stays level until the end. The falling tone begins at a high pitch and stays level until 60% of the duration before falling to a mid pitch.
In Figure 6 , in non-checked syllables, the change of the high tone is clearer in the under-25 group. It starts from a mid pitch and rises sharply to the highest pitch of the scale. The acoustic characteristic of the mid tone is mid level starting at a mid pitch and staying level to the end of the duration. The low tone is low-falling starting at a mid pitch and falling sharply to a low pitch. The falling tone is highfalling starting at a high pitch and slightly rising before sharply falling at 60% of the duration.
Figure 6 Semitones of Phrae Pwo Karen tones as spoken by the under-25 group
In checked syllables, the mid tone starts at a mid pitch and stays level before falling slightly at the last 10% of the duration. The falling tone begins at a high pitch and stays level until 70% of the duration before falling to a mid pitch.
It looks as if the acoustic characteristics of Phrae Pwo Karen tones as spoken by the 35-50 group and the under-25 group have changed, i.e., the contour of the high tone in non-checked syllables has changed from high level to mid-rising.
Conclusion and discussion
The acoustic characteristics of the vowels and tones in the Phrae Pwo Karen spoken by three generations are shown below; In language-contact situations, the difference between a language spoken by a majority group and a language spoken by a minority group is one of the factors which bring about language variation and change. Karen is said to be a minority language whereas Tai Yuan is a majority language in Phrae as is Standard Thai, which is a majority language of the country. Thomason (2001: 66) explains that if one of two groups in contact is much larger than the other, the smaller group's language tends to acquire features from the larger group's language.
Vowels
Tones
Recall that there are four tones in Phrae Pwo Karen, namely the high tone, mid tone, low tone and falling tone. However, based on the over-60 group, the acoustic characteristics of each tone reveal that: the high tone is high level starting at a high pitch and staying level to the end of the normalized duration; the mid tone is mid level starting at a mid pitch and then slightly falling over 75% of the duration; the low tone is mid-falling starting at a mid pitch and sharply falling to a low pitch; the falling tone is high-falling starting at a high pitch and sharply falling to a low pitch. In checked syllables, the mid tone is mid level with the same contour as those in non-checked syllables; the falling tone is high-falling with less degree of pitch change than for those occurring in non-checked syllables.
However, the shape or contour of the four tones as spoken by each group of speakers is very similar except for the high tone. Figure 9 shows that the tonal contour changes from level to rising. In the over-60 group, it begins at a high pitch and stays level to the end point. The high tone of the 35-50 group also starts at a high pitch but continually rises which can be seen in the difference from the onset to the offset. The change is clear in the under-25 group, where it becomes a rising tone with an obvious degree of pitch change or pitch contour. Moreover, the tonal onset is lowered from a high pitch to a mid-high pitch. The acoustic characteristics of the high tone in the under-25 group and some speakers of the 35-50 group seem to be very similar to the high tone of Standard Thai. The Tai Yuan high tone is high-level (Intajamornrak 2011) which is similar to the high tone of the over-60 group. Therefore, in this situation it might not influence the Pwo Karen high tone.
over-60 group 35-50 group under-25group However, if the fundamental frequencies of Phrae Pwo Karen high tones as spoken by each speaker of the group are considered (see Appendix 2), the variation seems to occur in middle age as seen in speakers 1 and 2. It is possible that some Karen speakers at this age went to school and also work in the Khangchai Women's Weaving Group, so they have a chance to use Tai Yuan and Standard Thai frequently.
In conclusion, the acoustic characteristics of the vowels and tones as spoken by three generations suggest that Phrae Pwo Karen is in the process of changing because of the variation among the three groups. The variation and change seems to be caused by language contact with Tai Yuan and Standard Thai. As Weinreich (1968) said, the bilingual speaker's relation to the languages that come into contact must be considered in language contact situations. Here, contact with Tai Yuan and Standard Thai is a factor that brings about variation and change in Pwo Karen because of being the majority language of Phrae and the national language. However, as the high tone shows, the situation occurs differently among the different groups of speakers. The over-60 group seems to be more familiar with Tai Yuan than Standard Thai, whereas the speakers of the 35-50 group have a chance to use Standard Thai, so tonal variation can be seen in the latter group. In the under-25 group, they are definitely familiar with Standard Thai because they use it in school and they are also very good at Tai Yuan. Therefore, their language seems to be influenced by both Standard Thai and Tai Yuan. 
Appendix 1
